Kaolin/sodium lignosulfonate graft acrylic acid and acrylamide superabsorbents composites(LPAAM) were prepared by solution polymerization using sodium lignosulfonate, acrylic acid and acrylamide as raw materials, kaolin as inorganic filler, potassium peroxydisulfate as initiator, N,Nʼ-methylene-bis-acrylamide as crosslinker and by saponifying 2h under 90°C, 0.10mol/L NaOH solution. Its equilibrium absorbencies in distilled water and 0.9%NaCl solution are 1003g/g and 89g/g, respectively. The structure, morphology and thermal property are testing by FTIR, SEM and TG, respectively.
Introduction
In recent years, a number of studies have greatly paid attention to the preparation and utilization of polysaccharidic superabsorbents because of their biodegradability, biocompatibility, renewability and nontoxicity. That the inorganic clays are introduced into superabsorbents reduce their cost; improved their absorbencies, anti-salt properties and gel strength [1] . The research systems include clay/starch [2] , clay/cellulose [3] , clay/chitosan [4] , and clay/sodium alginate [5] , etc. Wang et al [1, 6] reviewed systematically them.
Sodium lignosulfonate is one of major by-products in wood hydrosis and pulping and paper industry. It is mainly made of hydrocinnamyl construction unit and it has methoxyl, hydroxyl(alcoholic and phenolic hydroxyl), unsaturated double bond, sulfosalt group and ether group in its molecule, which can react with many compounds [7] at define conditions, such as sulfonation, polycondensation with formaldehyde, graft copolymerization with unsaturated monomers, etc. Many researches are made for graft copolymerization with acrylic acid and acrylamide at home and aboard, but the research on the use of superabsorbents as water managing materials for the renewal of arid and desert environment are very little. Kaolin/sodium lignosulfonate graft acrylic acid and acrylamide superabsorbents composites(LPAAM) were prepared by solution polymerization and its structure and thermal properties are characterized.
Experiment
Major Materials and Equipments. Acrylic acid (AA, analytical reagent (AR), supplied by Tianjin Damao Chemical Reagents Factory, Tianjin, China) is distilled under reduced pressure before use and placed into a refrigerator for use. Acrylamide(AM) and N,N'-methylene-bisacrylamide(NMBA) (AR, supplied by Tianjin Kemiou Chemical Reagents Ltd. Co., Tianjin, China), sodium lignosulfonate(LS-Na, industrial product, supplied by Beijing Mohu Additives Ltd. Co., Beijing, China), potassium peroxydisulfate(KPS, AR, supplied by Shanghai Chemical Reagents Factory, Shanghai, China) and Kaolin(chemically pure(CP), Shanghai Wusi Chemical Reagents Factory, Shanghai, China) are all used as purchased.
Preparation of LPAAM superabsorbent composite. A series of the samples with different amount s of AA, AM, NMBA and KPS are prepared according to the references [8] . Defined amounts of LS-Na, AM are dissolved in fixed volume distilled water, respectively. The fixed quantities of AA, NMBA, Kaolin are successively added to the AM solution which is regularly stirred and mixed, then the AM mixture solution is added to the above-mentioned LS-Na solution and the pH value is adjusted, next defined amounts of KPS is added and the mixture is sealed up and reacted 2h under 65 , 2h under 75 and 2h under 85 . The product is cooled and cut into small pieces, and saponified 2h in 0.05mol/L NaOH solution under 90, then is washed by using absolute methanol, dried, pulverized and milled. The sample of LPAAM superabsorbent composite is used with a particle size in the range of 60-100 mesh.
Water absorbency measurement. The equilibrium water absorbency of the LPAAM sample is measured by natural bag method [7] .
Characterization. Fourier transform infrared spectrophotometer(FTIR) spectra of samples are taken as KBr pellets using a Perkin-Elmer Spectrum One spectrophotometer, USA PERKIN Co. The micrographs of samples are taken using SEM (JSM-6360LV, Japan Electron Co.). Before observation, all samples are fixed on aluminum stubs and coated with gold. Thermal stability of samples is studied on a Japan Shimadzu Pyris6 TGA thermogravimeter analyzer with a temperature range of 25-800 at a heating rate of 10 /min using dry nitrogen purge at a flow rate of 50ml/min. The equilibrium absorbencies of the LPAAM superabsorbent composite in distilled water and 0.9% NaCl solution are 1003 g/g and 89 g/g, respectively. Fig. 1(a-c) . The absorption bands at nearby 3434 cm-1 is vibration of -OH or -NH, that of 2941 cm-1 is symmetric stretch and draw vibration of -CH, that of 1668 cm-1 is vibration of -CO-in -CONH2, that of 1565 cm-1 and 1404 cm-1 are right and reverse symmetric stretch and draw vibration of -CO-in -COO-, respectively, that of 1454 cm-1 is stretch and draw vibration of -C-N-and that of 1116 cm-1 is vibration of ether bond -C-O-C-. They explain that the carboxyl group and amidogen exist in molecule chain of LPAAM superabsorbent composite, and that acrylic acid and acrylamide are graft copolymerized onto LS-Na.
Results and discussions
Morphology. SEM micrographs of LS-Na(a), LPAAM superabsorbent composite(b), sodium lignosulfonate-g-AA-AM copolymer (LPAAM, c), kaolin/PAAM(d) and PAAM(e) are observed and shown in Fig.2 . Obviously, the surface morphology of LPAAM superabsorbent composite is different from the others. LS-Na has a fold surface (Fig. 2(a) ) and there are hole structure and some large netted
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Advances in Composites hole at its surface. The initial particle morphology of LS-Na grafted acrylic acid and acrylamide do not exist. The graft reaction is taken place between LS-Na and AA and AM. Because of the action of crosslinker, the surface is not smooth and there are many deep and shallow irregular gullies. When being compared with the surface of before-grafted LS-Na the surface still retains all surface net hole structure of LS-Na but the large diameter net hole is not seen and only the small hole exist, and these net hole is not obvious because of having some grafted short chain. For LPAAM superabsorbent composite, there are a great large of layered structure on the surface, many cavities at the broken end, large surface area and hole volume. Kaolin is evenly distributed in LPAAM graft copolymer. These microstructure has shown that a moderate degree three-dimensional network structure has been formed for LPAAM superabsorbent composite and results in a high absorbency. temperature to 800 , there are three weight loss for all four samples. The first temperature range of the weight loss is from room temperature to 220 for curve a, from room temperature to 320 for curves b, c and d, associated with a complex process including the evaporation of free water and binding water present in samples. The second one is from 220 to 600 for curve a, associated with successively splitting decomposition of a series of compound mixtures of LS-Na which results in larger weight loss; and from 320 to 600 for curve b, c and d, suggested to be due the thermal breakage of the chains of PAAM, LPAAM and LPAAM superabsorbent composite. The third one is from 600 to 800 , associated with a complete decomposition of these mixtures of LS-Na and the superabsorbent resins. The initial decomposing temperature is d>c>b in the third temperature range of the weight loss and the residue weight ratios for d is maximum. These have shown that LPAAM superabsorbent composite is thermal stable and can be used at higher temperature after introduced into LS-Na and kaolin.
Conclusions
The LPAAM superabsorbent composite is prepared by solution polymerization for maximum formula and reaction conditions and saponifying 2h under 90 , 0.10mol/L NaOH solution. And the microstructure and thermal property are testing by FTIR, SEM and TG, respectively. The equilibrium absorbencies of the LPAAM superabsorbent composite in distilled water and 0.9% NaCl solution at room temperature are improved when kaolin is introduced.
